Repair of furocoumarin-plus-UVA-induced damage and mutagenic consequences in eukaryotic cells.
In the presence of near-UV radiation (UVA) furocoumarins (psoralens) photoinduce defined lesions in DNA, i.e. monoadducts and interstrand crosslinks. Their use in photochemotherapy (psoralen plus UVA (PUVA) treatment) and cosmetics raises questions concerning the repairability of these lesions and their genotoxic consequences. We have analysed the repair of psoralen photoadducts in cultured eukaryotic cells, such as yeast and mammalian cells, for furocoumarins of photochemotherapeutic interest. In yeast, the interaction of repair pathways differs in exogenous (plasmid) and endogenous (chromosomal) DNA. The order of mutagenic activity is 4,5',8-trimethylpsoralen greater than 5-methoxypsoralen greater than 8-methoxypsoralen greater than 7-methylpyrido[3,4-c]psoralen greater than 3-carbethoxypsoralen. The mutagenicity is dependent on psoralen functionality, concentration and bioavailability, maximal UVA dose, wavelength, dose (fluence) rate and presence or absence of chemical filters. It probably involves an inducible component. Chromosome breakage occurs during the repair period after PUVA treatment. It appears that the genotoxic effects of psoralens are produced by a specific arrangement of induced photolesions and the interaction of different repair systems.